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Abstract of JP2002260207 

PROBLEM TO BE SOLVED: To give a magnetic 
recording medium which is excellent in the magnetic 
properties, such as thermal fluctuation resistance 
and in the glide height properties, and which can be 
manufactured readily. SOLUTION: This magnetic 
recording medium comprises a non-magnetic 
substrate 1 , a non-magnetic base layer 3 formed 
thereon, a magnetic layer 4, and a protective layer 5 
fundamentally- The non-magnetic base layer 3 has 
a body centered cubic(bcc) structure, and between 
the non-magnetic substrate 1 and the non-magnetic 
base layer 3, an orientation adjusting layer 2 which 
make the non-magnetic base layer orient to (200) 
preferentially is formed. The non-magnetic base 
layer 3 and/or the magnetic layer 4 have a crystal 
structure such that a columnar microcrystal grain is 
inclined to the radial direction, and the ratio of the 
coercive force Hcc in the circumferential direction to 
the coercive force Her in the radial direction of the 
magnetic layer 4, Hcc/Hcr, is set larger than one. 
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U\ BttiftBAffi 2 a ©mf^fi a Hi, 10- 
7 5° OffSKttl 5-7 5° , Zt>lc9J-£L<l*2 
0-7 5" % ?P.(C»$L<tt2 5-5 5° ) T***C 

iat, 2B8ttT«Ui3, 8tttff4 0|SWeAttMBEfl:L 

v\ nmn&a nt. 1 o* a±, 3 o° *iiSi;&3ffi 

fcffcc £fc6 5° %jBA % 9 0° 

ffiJSSffi 2 a ©«t*^fi^«l^&^IHIlK*»^T»4rfc: 
*t < &3 £ 5 fc&oT^3#M 3., 
El«miW2* % &tffR«M&&2 a *^g»|S0Kffll/Nfe 

*ttffiK4:LT«fcV^ WK, tttt«fSft»2 a#JSI£ 

[0 0 17] KlRll$ll/f 2©J¥2f±2~l OOnmfT 
S©#g*U\, c©JP£ti, ±EIEH*«it?;&3i:« 

[00 1 8] E(R]iiSJi2©Sffi^iia$R alt, 0. 
4nmi.^T (Sf*b<ti0. 2nmiMT) £t%<Oim 

*u\- co«apF^a«Ra*»±Ewa*as**4:, 

[0 0 19] INK1tT«lS3(i, f*i v aOT«i# 

^5*Sfe©i:f 5CfcA^t»tSo ftfrTfeWK, Cr 
«ftttCr#4 C«*tfCrW3R, CrMol, CrV 
JR) %fflV^S©*W»T^5, *fcC©W«fcLT{4, 
N150A1 (N i -5 0 a t %A 1 ) ^©B 2^3g^r 

l~100nm, »SK(i2~5 0nmfct5© 

[00 2 0] «14T%«3ti, bcc«Ji*^rU^ 
oE(fi]Bn (IN«ttT«!Jl3©affiifcte*tS$E«JS:e^ 
(B) ^ (2 0 0) i:^nrte5, Ctl(Cj:oT^ei4 
©JSmS^145-Sii65Ci:^T*t5ct-5fe3S:oTi/^ 0 



[0021] ^nmmm^mmmmwxit. tm&T 
m 3 mm 4 m>tm^ystr^m^t>\ mm 
mmtf*mi5faicm^rc&mmzmt%o m 2 
mmmikmm^rcmm*%-?z>im&T®m 3 

3at>\ im&mw. 1 icmm%t&3 btSLt^ssiPi 

OfS^fia2 (SiM§3 bfefl-TS, a«^l£ B B B S3 
amftfaomZ) tfO 1 £jS;t, 9 0° *$&fcft3J:5 
ICft^T^Zo fettffl.mM 3 ma<Dmmfi!g.a2^ 1 
.0-7 5° «?3:L<H:1 5-7 5° , <£6fdl?3:L< 
&20-7 5° , ZZlcHfZ L<ti2 5-5 5° ) Tfc 
*Cfc##S:LV\ <W^fia2^±I2IEH*«T^S 

2&, 1 0° feCt, 30' %mt%;%WLt'?&CtffT? 
**. $fc6 5° £SA, 9 0° *»fcftSffii:f SC 
fc V 1 5 . #«ttT«* 3 fttftttiS JM& 3 a 

HS3 a #B#fcfc«fc/u££^T^ftl^/«tfff8: L 
[0 0 2 2] Mi4li, tCRC^f <fc5{C, £»<DSg 

(l^t>®%> AFC (Anti Ferro magnet 
ic Coupling)*^) £rfrr3 0 t ©ttffll 4 ti\ £ 1 j% 
tt§l4 a CUIII) fc, Jg2{&fflgi4 b (Til) fc, 

znt><Dmicft&tz>$mm4 c fc^w-r s 0 si** 

tfS2lttl4a, 4 bK«\ {HAtfC r» PUT 
a> B, Ti, Ag, Cu, A], Au, W, Nb v Z 
r, V, NK F efeitfMoOS-fe HW±^ Co 

jg&ftftflljfc LTtt, CoPtl, CoCrPtI, C 
oCrPtTal, CoCrPtBl CoCrPtB 
Tal, CoCrPtTaCul, CoCrPtTaZ 
r CoCrPtTa CoCrPtCul, C 
oCrPtZrl, CoCrPtBCul CoCrP 
tBZrl, CoNiTal CoNiTaCr^ C 
oC r T a*%Z<D<£&mmX*%Zo Ag, T 

fe> SKfcttl (S i 0 2 , S i 0, A 1 2 0 3 $R , gftftf 
(S i 3 N 4 , A1N, T i N, BN«) , 7>y{t^ (C 

aFi), mm (t i cf) i&E<oimmtt*KM 

m.¥Wffl. t fc 5 £ fc *> T-t 

[0 0 2 3] Htl S£tftg2ttttlM a> 4 b©jf$ 
#'>ft < ft 0 9M£ 6 «WttOjSiT**jpJ ft *> , ** tit 
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C©fc#>, ftttflt4 a<7)/?$til~4 0nm 
(»^L<fi5~30nm) fcl" 5 9, itt 

14^ 4 b (Omtlt 1 - 2 0 n m (#$ L < fct 1 - 1 0 n 
m) £tZ<Di)WmT'3b%o % I M&m 4 a <DUMJl 
It, 2 0 00 (Oe) U± (#£L<(43 00 0 (0 
e) tt_k) fctSOtfffigT'&^o C<£>«W±fE$B 
B*$§-Z?£3fc, c©«(tt«4 aOJK9B5€BttjbVj^ 

R£t«OWSL^„ C©S^ Slltl4aa, 
!£2iMfl4 bKJt^^atf**^±«ffl«fcfta 0 

cos, {i'i4«4^i* mmmt&m <omnM±M 

&m<DUMl} icm L < ft § £ ^ let SOAWS U\> 
[0 0 2 4] »l*«ktf»2«ttJ«4 a, 4 b&, if IB 
§14 c*^LfeSa«tt*S*KJ:oT, >h 

2H14§i4a, 4b&, hcp«BS*<fU frOS^I 
A s (110) fc?tlTV^§ 0 

[0 0 2 5] tfraH4 clClt, Ru, C r s I r s R 
hs Mo, Cu, Co, Re, V<Do %tyt& < fct> 1 H 

tc, Ru»5<D«Lt\ ffRMM cfcRufc/B 
«f«it4c<DjP*'*0. 6-1 nm Off 
SU<tt0. 7-0. 9nm) fc-TSOAWJiT-S^o 

^x.§«-a-fcti, 2 0©«14«I4 a, 4 bMMtt 

t ft o t«« & ^Btti«a jj»*ft^ttT-r 

So Sfc«fP^4 c(C, CrStetlCr^%ffl^51| 
.-aiCfi, ^(Dp^ti, 2-3 nm (»$L<(42. 2- 
2. 8nm) fc-TSO^jfT^^o C©Jf ^A^±I2«5 

MttH 4 a , 4 b WCfiSaBHaSftjSCf;-^ fc ft o ria 

[0 0 2 6] @3fC^tcfc9t, i^ttS4{4, ttttMS 

C{C^-r«ttH4 (^l»|4M4a, if|ffl(i4c, fit2 
^ttP4 b) ti, ft«fflg4d, 4 e, 4 f *\ # 
1 (c£jSft|g4 gtc*f LTg«l <D^g^(fi]tC 

«v^cies«ji*#-r5„ ■tftb-6e««i£S8i[4 d, 

4 e, 4 f ©Mf4ftffia 3 (fi«M4 glCfttZ, tt« 
«S B s B ^4d, 4e, 4 f WD5rrSl<D«t) *^0 o 

9 0° *!ifcft5<fc9^ft^Ti^„ &wm&$j& 

4d, 4e, 4 f Omnnma 3(4,- 1 0-7 5° (jff 
$L<tt 15-75°, t<{42 0-7 5 

0 , ^5{C»$L<(i2 5-5 5° ) TfcSCfctfffS 

ttS 4 ©»fiEiatt^3i{b 0«*H»tt^ffiT1- S. * 
fcjail8B©«j«OjSEA>6^ ft*a3*±KIBffl*i8* 
*iBH»i:|»e-r*Ott||U\ «»ft«o3tt, 10° 



(9) 
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W±x 3 0° jfeSjfcftSfifc-TSCfc^T-tS. £fc6 
5° £iB* % 9 0° *ffit%%mt-tZ£tt>T%Zo 
9mm 4^ &Kffil£A&4<K 4e, 4 fWI£|pJ 

&ttfttMMft4<U 4e, 4 f ^fl^rqKCtS^/o^ffiV" 
[0 0 2 7] «IM5©*tt3lfcLTtt, $&^»©&© 

*ffiELT«fc<, #j*fcr*-#x atfb>U3x s<k 

©•Stt, 2-1 Onmt?Z<Dt>W£Ll\ 
[0 0 2 8] MfffJI 6 (4» /^-7;WD3K'Jx-f;l/f 

[0 0 2 9] ±E«fiK©«5lflES«»t±» Ml 4©jl 
*lftlO«attlH c c chS73lRl©tttFH c r t<DktH c 
c/Hcr*. 1 £9* OfSKttl. ltLkSft 
K»SL<S1. 2£t±) fcSftTV*. COttHcc 
/He r^±IBISH*»ST»*«i:, 
*#tt*«R5U jIMSeffBtt, /VX 

[0030] jfcic, ±i3atsaEssg»*»ii-r««^* 

g©— £Jte£ffi*3*f fc<OT*&So Ctfc3Vr*/<y£ 
SB 2 1 tt % ^ttttlSfi 1 ±tci3foifg)l 2 ZBfctZ 

^jy^-^y h 2 2 ■<:<DX/^i"j^-y 

36*«"e**5BR«2 3k*f-ir>'^2 8rtK:||*.TV> 
§ 0 ft^2 9fiX*y*#*3f*?-*:v^2 8rtfc*A 

7^'xS^tyM2 8^e>»tB-r5*tbiSKT»S 
[0 0 3 1] X^7?'jy^-y7h2 2ti, 

?©?3ft%£&3fc&©£©T\*R1g«fc?M£tU (3 

%c Ili2 3«, h2 2fcft 

USHfWfc, X^-y^'Jy^-y^ h 2 2tcftLT 
»^©lfflPH£fc^Ti9«;*ftT^3o IM2 3ti, 
©$E&*g 2 3a Xrt -y * U y>?Z—>fv Y22 ©$ftl 2 
2 atWUStf'-a-rS.fc^lcSBSnT^*. £fcfi)c 

2. 5^>^(63. 5mm) 1 



ft««2 3©JPSttl. 5~5mm (»$ b 
Oi2~4mm) itS©»$L^ 0 jlf®«2 3lc 

w$b<, wttfcj«iitt?*iists-r*f«i 

^lt*$t), Lfr&$tfT-££Ci:fre>7;l/$x7A 

[0 0 3 2] /»tffiIilP2 4 ©Witt, $JtU2*ifc 
JSgSHS^^SBHtSft l ©SE 1 a ©IB|pJii$IJf flMnS 

« i b ^#»^«Koisntt?oiNBittSfi i ksm- s 

AWftfioi'l 0-7 5° fcft**5fc»3ef 

fettli cfcWf*ft**^5o ^HS^jiilP 2 4 ©ft 

^@2. 5-T>f- (63. 5mm) © 
1 *ffl^3«£fcfcj\ /»«Migp 2 4 © 
rtl!i2 0mm«T ($fSt<ttl 5mm£TF; £<=>fc 
»$U<(47mmfi(T) £"f 3©*Wi: U\ 
[0 0 3 3] LOX^7^gg2 1 £ffll^TBE|p]iSgJf 
2*«i«f*fc:fi, ?HKtt«El*^>^2 8rttC» 
AU MWM2 Z<OX*y*yy V2 2ffll(C 
ttLKMIH (04>£» fclBKtegtti l *E»T3. c 
©Bk #6&fiSfi 1 ttX^y 2 'J y ?$-?y b 2 2 , 

[0 0 3 4] #VT% T^rJ^fc^OX^y 

7^«y *U V^-yy h 2 2 fc*ft*U 
*^<y^ffiK<fcOS[a*-&So CORK X/^y^U> 

9*—Vv v 2 2(D<P^m^^mnrdm<D^.mn 
mm 2 3 f ^gPfc [pj*^ -p fc t> © , figsiia^jija □ 2 

4^rJiJiL, J E-*lfiW©t,©(4jgiR«2 3fcJ|&nSo 
[0 0 3 5] 04*5 c fcO : ia5{C^-r<k5(c, &mto=FM 

ma 2 4 zmmLrctftmn?!,*, z-fy Y22 ©4>* 
»^5^«nfeffiB©aiitt?tttBffl[m2 5*^»ta 
jiKts 2 3 if*»©fiKi«fr?)i»p 2 4 l 

tc$><DT°&%rctb (B4*#J!S) , fig)liPi^®i)i2 6© 

signs 1 a-\<Dmmm2 7 14, (ssimttSfi 1 ©a 

1 ©JS?3fp]tCi£l-{cgffi 1 a fcf*«-r5 0 s!c 
A»ftSa^»SL<ttl 0-7 5° 
<fc^{c, »#»ffi"efe«*BDi a ©SIKOElqlMfiA^ 
fi)c®ft?l b{C#»-T5 0 C©AJ»ft*att, 15-7 5 
° m%L<te2 0-7 5° , $6fC$?$L<«2 5- 
5 5° ) fcfSO^SSfcifji-Z?**. C©AI*ft«a 

m 4 ommBto&tmit Laww^rttjwsT-*-*, * 

BB£-ra©tt«Li\ Satis 1 0° M±, 

3 0° jRiUJfc&ifflt-rsCfc^TtSo i/c6 5 e * 



tt*., 7 5° SlTtrjimttZct&Vi? So 

[0036] AMftma*±mmmicmfetz>ctic£ 
or, mi (b) icTfit&oic, m^mmmzit, a« 

iSIS 2 a <fc HMttttStt 1 fcSjt&Ml 2 bfCftLT 
[0 0 3 7] EftHM2(C(i, IWbJBSSfettSfkffl 

lat, z^y*mm2 \*m^x®.fam§m2*mm 

3KIRU *A«B2 9*jlbTf-+y^2 8K:JiA1- 

t LTfi, i$££7;b:f yoS£#x#fflt^Sc 
£S 0 ^^tfX^>y^**x^LTtt. 3*i:7;l/:J 
y<ol^«I^§i:i:m§. iI£#x*o$Ii 

*fc88*0*MSH; % 1 ~5 0 v o ] %£t*Cttfi 
T'tSo 

[0 0 3 8] tfe^JSHTtt, EftSM2*ffML/c 

fcJB^stttf-ptSo SfesawoKHsawsefcitfti 

£#fc8tfSS{bSX>*ffl^SCtfcT-tS 0 gfS### 
XfcLTfi, 3fgg{fc#X£ffl^S<:fc 

[0039] mfammmzmnzmm^fixzrc&m 
*&G#xicim-£-&zi38i<D&#M£LTii. ±$o 
2 1 ma3^rm& i ±(ceam 

*S LT$jg##;tfX£fc{4gJS^£;tfX£WAt-S£ 

*TX*©IH5*feH:SJPte**ti\ 1 - 1 0 0 v o 1 % 
©A1-5if^ S*©*»?\ IK 

mm'\<Dmmf$fflitm&mm?5££ic&!)^ e^ 

2 O^ffc (Sift) *dv»*WM-*ci:*T* 
M^H 1 0-4-1 0-ep aOJISSfcflU 10 
-3 P a «±©K*^XE<D*Hftfc, EftHS/l 2 % 
0 . 1 ~ 3 0 g>KBH-r CiKioT, j?r£OlWt#t8* 
f#S C fcjVPt So SM^ftfXg fcttgjfi^WtfXO 

{fcgfcagftsnso 

[0040] %&M{mm%rcim{t®mzfioiciz s 
xm^mmmz^m^Lrcmc *<Dmmzmm-$%is 

£S G $fcEfiWSE«2 0£li£^fcS&t£i£*S 
SC£&T-#So 

[0041] im&Tt&m 3 a«^^ B B B s*^g^ 
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«*T«#»iBC#J»t-&, COR, ^&?®IjI2 6 
O&ft^S^O&^ifcg 2 7 tfStfgffi 1 OSSfnUC^ 

k ^osig 1 1 w * <fc 9 ^nis^os ft* 
kjs* s c fc t <k o xim&Ti&m 3 *«<at 5 c t& 

X% So 

[0042] 5814*4*. tt«aaestt^ssisucjs 

%7>'<yfVy9*-y>y b2 2 fremiti S-erMttfi 

Oft|&« 2 7 tfSi£S« 1 OSSlSUC»l/\ <PO»g 1 

<toT^tt*4^^-rSC^^T-tS 0 
[0 0 4 3] IRKttTflS»3*»^SR|, EftHS* 
2 OK»TT?/SgT SlHKttTtt* 3 14, ftnfcJgSE 
fo14##-fS&Oi;&So IHKttTJftJi 3 tt, bcci 

&8AEftS) (2 0 0) £&So IBKttTtlWi 3 

anfengftEieott^tsfeotftsie*, ^o±tc^ 

£l*«fctf|g2«ttfflt4a, 4bf4, hcp«3t*# 
U A^oEipiS 0KttJ!4K:fett5$EWft*g B IElRl 
I) ^ (110) i:^So 
[0 0 4 4] *fc«SH5tt, ^XvCVDte, 
>y Elc «fe 0 ffM-T S C i^-e 1 5 0 ffitM 6 <DJ£ 

mm zvwm&unm 5 ±(cf-v y tr>^c<t 0 

[0 0 4 5] *HSS^8lo^iagjg#tt, l^«ttT% 
S 3 i: «S« 4 o^m^-St fcttj^S^, Stt^ig 

B B a &A^gSfpKc«^/c^r B «5S*wi-sor\ mum 

46. gfiO^gSttSR (Ku) ***6*Cfc36i«-p<f* 
[0 0 4 6] $/c, WttJi4»Cfe^THSlSlOW«aS 

<u ^tB730^n*iS]±$-iisci;^-etSo ft 

S4tH7J*ft±$^Si:^^T'f So COfc*. SNR 

* ho y -r xwttoift±«»Bnii t % s 0 

[0 0 4 7] ?e,tc(4, «ttH4*^ mifcd;t;3l2{8 
1SJ14 a, 4b*WU cne)OM{CggUKffi|g-&*^ 

j5R«nfc«jfi*wr*o-p, M4a, 4b^os?s • 



(10) 
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C00 4 8] -IKK, 2 00«ttilWOSaaK1StS^<D 

iKffiiBDfcistte.nfctfiaiiioji^K^t^ 

«ttJ»ffl©fi3lBKtt*S^3fifiti, 0. 8 

^sfettd^ < &s k, fisnwtte^aistt** < irF 
■rs. cofc*, «tt«ii:sai«ttts-&«ji (afci 
jg) *#mtzm&\cit, m&m<DTfoi&j&ztizm<D 

WX-it, 4©58^g£14£fo±£#3CktfT*t 

CO 0 4 9] $fc, *^£j£©fl^E££#ti: % #fit 
ttSfi l klHKttTHW 3 fcOMfc, EftHS/l 2 tfjg 

j&^n, c <D&mmmm 2 1>\ mj^msxL 2 a 
^[p]Kmv^ B B B «3g%w-r-5iifiSti: 1-3 c tic i o 

Ts ^ii14Titt*3fe<tO : ilttB4(D^ B B B eB|p]14^(6]± 
KteS4fcfcttSffl7jfi©^g£te*Sfi&3i: 

465.n5fcJ6, ISJ&tt*(ii£tt£ft (Ku) 
k#T*£&ckfr?N *BB&#irtfc©fiLh*HSefctf 

[0 0 5 0] £fc, ElRll8SB2©Sffi¥»tt*Kii>« 
C k 5 C kfr£, mWomWW-m&Z R a £/Jn£ 

* fc r * x ^ + irai TS k a 5 fe S!&tf8Jl k a 

[00 5 1] SfclNflBtttTUMi 3 rt<D«SJI«t*«tfflYk 
U TIM 3 ©K»TT*J*ft-r 5«ttJI 4 rtOKttli* 

EI5CktfT*t£. cofc&, /^XWS*«6Krti± 

[0 0 5 2] E|q)M8Ji2$x F d 3mflBfi%#$"*# 

3, «ttJi4{c*^*«S*El«0tt*lRl±«"&, $ttS4 

[0053] *fc±SEHSteg«o8iii^ratt, 

y y?*-y>y h 2 2 A»6*iiiiii[?*tta«-a-T»{« 

Sfc#8^€5 c ^{c<t 0 HMKttTttB 3 k$14Jf 4 © 

^•ftit^-iitrcitm^m^u cos, smi?© 

Mil 2 6 OtSI^M 2 7 (3(&HKtt£& 1 Og^lftKjft 



iM4£fr±£#3Cktf-e£3o Sfcxv-W-K y 
^Xtttt*£o««1$ttmtS-t*:«fckt>{i:, 
954 Y>\4 M»tt*f»*c 

[0 0 5 4] *fc±IBHa^«oiBji*J£tt, X'W* 

y >^*-y>y h 2 2^6j«iitt?ftttffl*-& % «4 

S«i©SEi afctf*;£4t;5ckfc«fc9EifcMSJI2 
1 'SOS** 2 7 tf, (3(S3H81££« 1 Og^riqltCjfi 
©T07a(pl^^-r§ci:{ci;oT, SBttJI 4 fcfcttS 

[0 0 5 5] 3:fcf-^X^;!ini£fT?Ck&<®tt« 
^■+*PX©gffilHliQK J: DSSEftO^ffiffl*^* < *« 

-ho 

[0 0 5 6] *fcE|qj||SIJB2 0gffi*IWt«yiS/'ctt 

s<ktoa^rackfc«fcoT, ^iSttT%« 3 oeisj^ 

(2 0 0) kU SKtt«4©aaS^rtt*S6fcifti6, 
^IBiS!«»©^S?»€lMtt, 
14*k^|p]±$-l3:5ck^T^S„ 

[0 0 5 7] «fe±EtU6*ffi-ptt, E(p)PS12^ 

V?Z-9v h2 2^ffl^5X/^y^jS^ffl-T5© 

t\ eirjp^s 2 *®mzB&?%> c t ^T-t §0 
. [0058] sfcKfkjsasfejigfbjoa*, 

k, IWk*fetta*«lSk* l ooig-pff 3 c k^r* 

iijeixaoiBKKbVBriifcftSo fcr, 

SfTSkktt, SUt^©|qi±^0§ckA^T*t 

So 

[0059] zrcmttfimtrc&mitmmz, ffif»iii 

T#«tt»E 1 ±fcEi^mfiW2%^Lrc^ t#5»n 
/i^<***M (mmWB. 1 ±(cEl4HBff 2 ^ff^fig L 
fctO) *COX/<y^gB2 1 A^lfia-rSCkft 

<> §if»t#cox/<y*8fli2 i rtfcfci/vrBfaWSE 



(12) 
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[0 0 6 0] Sfc±IEX'<y*£B2 1 tt % figUffi?© 

tife*iiitt^o*iSi*je«)*j«RS2 3*#i*. -ass© 
T% iratttsfi 1 K*M-**«ltt^OX«75riai*, iE« 
K€»*C^^-et* e <I©fci6, #«ttT%*3*5<fc 
0"«14«4(Dig B a B iB(p]tt^|p]±$^ «tt*4fc*iW-5 

[0061] *^o«$aes^», ifflwtTflWBi: 
swMovvf ft**-;* $ rc\,mi5t>\ mximgutifi* 

fcfc%#»tt"F«MI 3 fcjBttJf 4 ©^ ftfr-£© 
a«»S B B B fitf ffl§4 L Tfc 9 , fte^^SslSM^^ig^ 

ttfklNItt 2 a A^S^|qltc«i/>fciKII«ig©BBl^HS 

fBgjg&a, cnte«6i\ eiqiiHU2«t«iAttflm 
©«*ffi»«{*Ttt. mitten 4 a, $>mm4 c, 18 

2«ttSi4 bnt^rans^r. 4 d, 4 

e, 4 f tf«#Lfc«j!Ki:L;fcjb\ #£[flficftf«:l8S 
f\ 3lltttt!i4 a, tWBIH4c» fg2 83H4§i4 b©? 

ts'>&< fct i -dx\ mm&&wffiftLrdM&z& 

%t%C£$>VZ% 0 Wt % -r^T©«ttH (C©^JT? 
«Jglttffli4 a**tf»2«ttll4 b) ISAtK^ 

[0062] $fc*«ui§T?a\ BefifHgjf£7*;i/77 

X«ig©N i P^fe (7t;l/77XN i P£&) frP>& 

N i P#&fr&fcSfc©fcLfc««0^»f*i:LT«u 
01 (a) lC7jk?mTa<Di><D*m7K-eZZ>c C©0^flj 
ffl LT*SM©K«E««M*©a 2 ©*j»$»*BW3"f 

§o *snsteg»©as[8aRj8ft-p{4, Efim&EJi2tfN 

l P^644t<0J:?n, ^©Ni^W^fi, 5 0 
~9 0 a t %fcf5(OitWSU\ 7t;U7 7'7 > NiP 

<(± 10-7 5° fc*3£3fcllHKttS«l©£ffil a 
[0 0 6 3] BlfillliW2*Jgj«1-*tHlUTI4x ±52 

temm^fixic&Mz-ezc ticker, mfammm 
2tcmfum*itttm{ksm*mt. ctucj^r, e 
finss/s 2 ©'>& < t immm^itt^mm^ 

c c£mj5fa<DUMtJHc r£<Dtt\\c c/Hc r t>\ 



L<ttl. 2W±) o 

[0064] zvmmmMwvtt, ±mm 1 ©*mbb 

»4©IS*EiRitt*ft±«*, «*a*tt%»fe* c i: 
[0 0 6 5] H6tt, *«W©««iHfi«tt©»3©SS 

it 1 i^tt^ 1 4 a («±jiii) , m 2uvtm 
1 4 b, «3atttm 4 c ornwi) **ru ana 

<fc tf£ 2 KM 14a, 14b P^fc^ 1 ©fpRSJl 1 4 d 

awen, m 2 *5<j:tfm 3^14^1 4 b, N ciwc 
m2<D$>mm 1 4 e*W5*iTv^£T*0 1 tc^-rt 

©£g£3o Igl &t,>LJg3©BSH4Jil 4 a, 14 b, 
1 4 ctcli, ±$©$14114 a, 4 bOW^LTM^ 

Ltcumtrnzm^cttfTZZo mim^tmi 4 a 

©«bHc Hi, 2 0 00 (Oe)ttl «F$L<li 
3 000 (Oe) tt±) fct5(DWlT'$«. 
H c 1 *U:aElEH*SS-t*fcS £©ttffll 1 4 a ©ffe 
« 6 tfSttflVhS < t> % 6 JbSMtfffiT 
■f*. UliSfflHl 4a(DSMc Hi, £2*<fctf 
Sg3tttt§il4b, 1 4 c©t?Ji^H c 2, Hc3J:D 

fe^t <ig^-r§©*w$ui/\ c©»^, BiatttSi 

[0066] !glfcl,>L2!3fi&ffiSl 4 a, 14 b, 1 

9, *£^rntfi:©/l©i^t#)]|*£&9/^XtfJra 
5rlS<fc ; enA^?>„ C©fc46, SilttU 4a©I 
*«l~40nm (^L<ti5~3 0nm) £t%(D 
AWJgT-^t), »2*J:CfM3W14Ki 4 b, 14 c© 
f?(il~2 0nm (»*L<ttl~l Onra) fcf* 
©*W®T-S§ 0 ft 1 fc'cktflW 2 fHH 1 4 d , 1 4 e 
©WM3cfct/ff£«, ±a©^«ffll4 c«t(^«i:-r§c: 

[0 0 6 7] C©H«»j|8©««|S«ji{*T?tt, 
T%il3i;Ktt«l 4 ©v*fftfr-;5f Stettin, ft 

*14ti, M14^l4a, 14 b, 14 c. 4>IUil4 
d, 1 4 e©T<TfCfcW, am^HSAWLfc 
«j«i:tTtJ;^U cne>©9^ / >^< £$> l 

tt«»g B B B s*mf4 Lfc^it^^ffl-r § c fc t, T?t •§>» 

#tC, -r^T©Ktt^ («tt»ll 4 a, 14 b, 14 

c ) isAttsyHift f: -r % turns u\ 
[0068] *mMBm<DMmmm&T:'te, m$>um 

fjffJzg^sB 1 M^Em 1 4 a fC^U 4>PJfli 1 4 d 

LTm&tZ>%i2MVtMl 4 b©saj«tti|8^«isi3(,^ 
C ©«£«©««££ &fc*tl,%Cfc#i?$U\ a 
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<DmmmmwT*&, m±mm<DM&m (n 1 m&m 1 
4 a ) < , mm&m (.w, z era 3 
i4b, i4c) icts^r&mmcmtmztfmzrc 

£&3o -f£fc-&, 0 7 (a) tcSrfj;?^ fl-Wi 
H^^tf^g^frnSlftiatf, Jg2$fflll 4 

b«Djifbs$sgi5R2 wsmmu tw.{tm^?ti$>m 

Tfe^mi^ltfeStcD) Jg3fiSfflll 4c<D& 
itEi&fflR 3 SI 1 M&m 1 4 a O^bSKSPR 1 i: 
Sn^o {K^RKg|5R2, R3, 

r ncfc^-ni, n§Pii^HW>fc#oT/hs 
n % m.{ tKmmm ic is^m^mm h zmn £ -er^ 

figLfcHffift^ (v-f-t-;!/-^) O-gp^-TfeCD?- 

[0069] c<Dw,mm&mcis^Ti,t, 9i&mmH 

#V\ S«kS^gl5R 2 fC&l^TJI 2 581411 1 4 bcD 
MltfifotffcmU fHS?A2tC*5tt§S2ffittHl 4 b 

■est, i&{fc£$M3£&^T!g3l&ffllil 4 c©iS 
fk^|p]^£KL, mm A 3tCfctf£|g 3$fflg|l 4cO 

* k v «fkStea5R 1 tC&t^Til 1 1 4 a «fc 
#ft#£i£Lft73|n]£&*), IS«(A4tcSoT^Cft 

«fc«w*t^sg im^m 1 4 acDG^Hcnc 

f$i£HL<&§ 0 &*5&fLgi&g|3R H^OSSffif^cD 

lk-rs. aaMtEisSi5R2(5fifi<ojBStHi« (v-y^- )i 
-f) m r 2 o«iMi©jestfifl< tr-^ t ■frzKumm 

£Hc2A. Hc2B£U Ctie>Hc2A, H c 2B<D- 5 Fi3fiI 
*E5HKttjg^«lfHbias2fTSo SfcH c2A£Hbia 
s2fcO**||2«ffill 4bOfiWI*Hc2fc-r*. C 
C^^-TflS^fB^Jift^fi, El 7 (b) K^-r<fc^(c, 
H 2 SSttH 1 4 b OWtSKW R 2 fcfetf^ JftSlttiil 

?*SE»«te*S£«#*Hbias2tt, IS 2 5814§icD£5H 
7JH c2=fcDfc*£ V\ C<Dtcib, ~&\iW$tffiMW£hQ 
*T3O0«1M^«{b*ft*£TIE£l*li: LfctfUfr 
5n»lH%-trnk:-r3i:, Sg2«ttiti 4biftt, 
±TfclW* , r*«ffii 1 4 a. 14c tQEMN&Mi 

««!8K:*tf *S4Kfet^T, Jt;W±, ft&JI l 4 CD 
flBMfc*, &8tt§t 14a, 14b, 14c (DMimtfr 
S>, {&tt§il 4 bCDMitftZ^'fi-XLrzmttZCt 



<> ^e»€Hftt|pj±^^6i||^#^ct*^-5o 
cntttU 53fi«14|g^SK^Hbias2^««*Hc2«t 

t&o, ^aa»*-»nfctfc«*Tt»2attt«i 4 

b<DHMfc#fa#g|&ei\ ff^c&^T, l 4 

[0070] *mmm<DMmmmfo-?n, rnvtm 1 

4*, Sl»l/^i3dDlttil4a, 14b, 14c 

t , en 6 owtfiij 6 ftfclg l fcj; tflfl 2 co*^ l 
4 d , 1 4 e fc£Wf 3<o-e, atttnasb^ 2 1 

O^SS^fficO^ia©^ (0 i ) (cj:k< s i 4 

Ml 4 a©»«%/jN«<R3£7?#* 0 C©fca6, 
f*ftt£|p]±£4±, 1 4 a rtcDSgffc^lPloa 

i.«^«ii^2 0W1-§ ({K14M 1 4 b ^*P a 1)i 1 4 d 
l OSWi«jti:, 1 4 c &*||||g| l 4 

e^6*«m2©SWi«jg^-rS) ^, 

*««MI«fifi*3fiU:#r*«ai:-rsci:fe-if#*. 

"So 

[00 7 1 ] 08 fi, *«l»OttftlBSjK#(D^4 0|| 

^ttTtt2M3i:«1iSl 4 tome, $&H&PWM1 5 
*W&nt^§. «ttt"P^ii l 5{c«, h c p^jg 
%W-rs^JK14#^ffli/>§<DAWS Li/\ gNtttt>f)|lll 
gl5fCti, CoCr^Mll/^W!lfSU\ & 
fcCoCrfCPt, Ta, ZrNb, Cu, Re, N 
i, Mn, Ge, Si, 0, N, 45<fctf'B 13 1 

K<*fci6, 2 0 n mJ^T (ff* L < » 1 0 n m«T) t 
tttt4>RMil 5 *Rtt*C fcfCfcoT, ttttAl 4 cDiE 

[0072] irattt4infl 1 5 «, 0i~03 tc^-rsa 

fp]PS^2, 2W4TJ&B3, «tt*4iR|*K:, S« 
»S B B B S^tS^lRl(cM^fc^ B B B^^«1- t + 

S2, l«T«2«3, fiStt*4t0tt^t!SIS B ^Si:|H|^ 
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fcfi«ifi*#f *2HKtt*liBfl l 5*«ja^Sfcti, IE 
#ttttT«!*3. «ttB4*j&ff-f3#8c 

!8ttJl4©®^g73l4£2 5>f;:;Sa6, *MB5*r»tt*fii 

[0 0 7 3] 09 14, *8W©SHMBg^#©fg5©|| 

faimm2£$m®.Tm3t<D®ic, mzTmmi 6 

tfRW-BftTV**. c©i2T«il 6(c(i, Crlft 
(4C r^Sffllr^Cfc^tS, CO«S0ESjfiftT 
(4, #«ttT«Ui 3 43<fcD*i3M 4 fcfeltSm^iEloJli 

C0 0 7 4] »2T*l&Jil 6(i, 01 ~03fC7*7E|nJ 
Pg*2, |PIttT«i3, 6B14J14 t|B|«(;:, 

ctfe-ets. tttt»GSiifi[©«j&fft£{i, EftM&M 
2, IHKttT«!*3, «tt»4.oatt«llSSfi[i:l^*i: 

SIM 2, #KttTJM3^ «tt*4*Jgj«1-«^rS4:ra 

[0075] Bios, *m$<ommmmfo<o'%Q<D 

IP«ttS« l £E£iil£E 2 i:©fflk:, EiftttiRiiJB l 
7«t5titv^o EAttAJJIl 7 fix EfRjIUgJl 
2 0ElRJtt*WS1-Si:fcfefc, Efnj«l2©*»J 
fr5©ifit*l* <>;£*©«>©■?, *ffi£:L-n4, 09*. 
Cr, Mos Nb, V, Re, Zr, W, T\<Dr>%\ 

7-fe$#(C, CrMol, CrTil, C r CrW 
C r ©ffiffl*«»3i?** 0 $ftB2:|i 
JS*fctt7t;l/7 7 X»3i**rr Stm^ffll^S C t fe 

T?t§ 0 b 2it3g**-rstfp^ bra, NiAii 

(N i 5 OA , CoAlS(Co50Al% 

if) , FeAl^ (Fe50Al) § if ©£&£ 
ctm§o 7*/l/7r**»*:frf**mi:LT 
(4, CuZrl, T i Cul N b N i N i 
£<D-&&*m^5<l£tfTZ%o EftttftJdl 1 7©fcf 
UcDiffZ LW#M£ LTM\ NiAK F e A 1 , C 
o A 1 , C o Z r , C o C r Z r, $S£XfC o C r CO 

%o S2[pJ'tt|p]±il 1 7©J?$(4, 2 0 OnmWT, ffflx. 
if 5~2 0 0nm£:f5©jbW£U\, C©JI£#2 0 
0 nm*iHA5i:«ttJl4 0a«i|^rtt*iB46*jajRA^ 

[0 0 7 6] *$tt^Ag0ffi«geSM%tt-?t4, Efi&ffi 



±«i 7W5acj;oT, m^m&mzmm^. 

«1 4©|£|IEft14%[pJ±;*-fc!\ i&fflll 4©iIMg/3 

[0 0 7 7] 3- ft, *^BJT*{4, WTK^-r5J:5 
fc, ElSjHSW*a»»^SCfcfe7t«, 01 1(4, 

*%w<DMmmm#(om 7 ©#awB»*jsrt>©"^ 
cuc^tMmmmmts EfaSM2fcfu-T\ $ 

1 fc<fctf£2©EfilSSe/i2 c, 2 dffKttSftTVS 
jS?B4fc:^'r«SCESJfiE#i:Sa:5 0 EMM 2 

c adfcffli/^tm^cn&ojpstt, 0nc^7K 

fcfcEfl«Bli©tttt3W±fc1^5CfcfcT?*4 0 

jo 07 8] &rc*%m<DMmsmm»T'ii., mzw 

*7&4;5(c, 2IM8ttTiftJi*»tf1\ EiRiHfiJi±t 
titcEIEl/ftWjsRfrscfcj^-e^So 01 2(4, 

1 4 tf, a^lSHSA^S^[q){c 
«^ftlSJI«ji%WtS. C<D««E»JSt{tT?t4, 5&tt 
Si 4 ©IS*El«ltt*fil±«^ ttttffi 4lc«(t«M 
^(Rl©fiS^S^tt^Ki6, «yg&^»tt©ifti±*H5c: 
*ft*«WZ?t4, #-*rt»fre> 

[0 0 7 9] 0 1 3(4, ±E«*Ea«flc*ffllNft«« 

E»s*»«©0!i%^-r d c t^-ra*E 

±Ett&©gtaueft»tt7 fc, ttftEft 

7 fc««fciESH£-rSKj5'sy K 9 fc, 

l 0t, ESS^fi^fflffl^i l fc*flM.-a>*. |2® 
ff^AWiBRl 1(4, A**tifc7 f -**WILTE 
affi^^^^-N -y F 9 (ti^ o ft D , SS^-^ -y K 9 A» 6 © 

(C^oT^^o 

[0 0 8 0] C©aWRE»S^I«k:*-3TH:. itt^E 
««(*©««a35rtt*K«>ScfcA^*Sft«>, l^ffie 

*»tt©isi±«Ht), fysaf^^fcjiEH-rsx-^^ 
fee, mrttcif^^ ka^ h^tt^sc t*^T*ts. 

[0 0 8 1 ] 0 1 4 (4, *8lg©tt*KE8i§tt©H&8! 
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■3 lit. JttWfottfflBT**;*/^*';:/?*- 

MXKC3 3at ft§JiIK«3 3 aOIBPSPrtfcER 
$nfcRSttOrt«ii«3 3 b tfrZm&ZftT^Z 

[008 2] 3 3 it. nmmmfa 33b Ottgtf 

MiJilKtS 3 3a ©rtgct 0 fe/hS < J: 5 CMS 
ft, ft<UiItS«3 3 a<DAJ9ft£rtffl]ffiR£3 3bW 

mmmm 3 tonrnt. imztirz&mk=?mm!& 
-7 5° tasj^e) we^n-tv*. 

[0 0 8 3] C©X*'y*£ll3 1 %ffl^TE(qllSi 
2^^-r§^Cfi, X^>y*>J y>?Z~>fv Y 3 2fr 

It 10-7 5° fcfc3«fc5fcllMKttg«l<D£iiil at 
tt2 a**-r«Eiam8JI2*}gl«-r*Ci:*«T?#5. 

fctt««isji»**"rs^«ttT«i« 3 zrzim&m a 

[0 0 8 4] Sfe*aW7?tt, EftMf%m$-r37a 

c r fcOJtH cc/Hcr £ffl<^fc*>\ *^(±cntc 
2i&tt§tl 4 bcD«bHc2) fcHBLT, ji£|nl©« 

[0 0 8 5] 

[HMO BIT, Hf*W*i|ttfT*«W*»||BfcBiW"r 

?±S3 0 l 0) *H^/<y*ftli:J;oT. IMKttg 
(7^1/7 7 X#5X, US 6 5mm, /PS0. 6 3 
5mm) ±{C, 50Ni 50A1 (5 0at%Ni-5 
0 a t 96 A l ) freftSElqlteieuJJi, 94Cr6Mo 

(9 4 a t %C r - 6 a t %Mo) £&3lft&ttTitt! 
/fOPSlOnm), 60Co40Cr (6 0at%C 
o - 4 0 a t % C r ) S*3llMKtt*|HMi OPS 2 n 
m) , 64Co22Crl0Pt4B (64at%Co 
- 2 2 a t % C r - 1 0 a t % P t - 4 a t % B) £ 
&5$ttB Of Si 8nm) , 

(f?6nm) ZftMLTzo %^T\ TV -y £ > 7l£tc 



IsKROlRlcfi, X^-y ^^rt*KS5jaa 
2 x l 0-ep a 4: Lfc„ SfeftttttSfgl 

it 2 0 0 1Cfc4n» bfco X/ ° >y £ # X L Tit 7)ld> 

[0 0 8 6] (KM0I2) 6 4 C o 2 2 C r 

1 OP t 4B^5ftS«l«ttil OPSl 8nm) t. 
84 Co 1 2C r 4 T a*^4«* 2*«fct;»3attffll 

OP* 2. 5nm) cn5«ttfl!MK:»^5nfeR 
u*»6ft*JBl*J:Cf»2*Bli (IPSO. 8nm) 

mitm&m i icmvrc, • 

[0 0 8 7] (K&0IJ3) N i A l fr£>&SK6ltt|n]± 

4m&&ffi.tim&T®mt<Dmicc rfr 
<b%zm2Tmm opsi o nm ) *»»t««essk 

[00 8 8] (KK0I4) 7 0Cr 30Nbfr&fc5E 
I^IiSfiEM (PS 2 0 nm) %JgjSbT««E»ji(*%f^ 

mltco wMm&m^m-^mat, wvzmwz 
i mm^omtz 6 o^oittxfi i 

ttSfiiWtrsAJWfcBWl 0~7 5° 

fcoTtt, X/^>y£;tfX£:LT, 2 5 v o 1 %0gSS£ 

Wfc«l3lcipi;fe 0 

[oo89] (KM0g 5 ~ 7 ) 09 iCTTstmmmmw 

SB (7>;I/MttlS!3 0 1 0) *ffl^fcXrty*ttfc:«fc 
oT, IftttttSffil (TWrXAvX, 116 5m 
m, JPS0. 6 3 5 mm) it, 7 0 C r 3 0 N b 
^§ElR]PS*2 (I?2 0nm) , Cr*^5^2 
TtfUi 1 6 OPS lOnm), 9 4 C r 6Mo*>645 
HMKttTiftJi 3 OPS 1 0 n m) , 60Co40Cr^ 
54*IKttttfJ|B« 1 5 (/PS 2nm), ffiftl 1 4 , 
*-#>A>6**«Wl5 0PS6nm) ^»fi!cLfco 
^:^T\ -y tf>^(cJ;0^-7;l/^-Dx-x;l/^ 

ffi3«ttaii4a, i4b, i4c opsa^n^m 

8nm, 2. 5nm, 2. 5 n m) CtlbM&BfS 

icmift>ntc%ii3&z}m2*r3mi 4 d, He op 

SO. 8nm) 4:*Wrs«IJii: Lk a miWSMl 4 
a(C»6 4 Co22Crl0Pt4 B*fflV\ ^2feJ; 
a"^3«'l4^ 14b, 14clC«84Col2Cr4T 
a*ffll#\ tflHIMl 4 d, 1 4 eCttRu*fflV>ft, @B 
|plP^B2*^fi!c-r§|^{Ctt, 7/<y«I2 1*||| 
l/\ <SJWH^<D«liM2 6<DlNBIttS«E 1 ^<D&&m2 7 

t>\ mmm&mfai<»mj3\iiiicfc\,\ t^tm^mw. 

1 l 0-7 5' 
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T(i, 2 5 v o 1 %<OS**7;U 

[0090] (KRM8) tttt«4«. S!lfc«fctf£2 
$14114 as 4 b (S?tt?nfni8nm, 2. 5n 
m) t, cn5©P^ft«Wffi4c 0S$0. 8 
nm) tZ^tZMfctLTMmiBMWZimLrco 
W, 1 tttilt 4 a Kti 64Co22Crl0Pt4B%ffl 
K ^2$ffli4 bttt8 4 Co 1 2 C r 4 T a 
l/\ ^M1H4 cfcl4Ru%ffl^fc. ^OfflO^feffttKK 
0lj5~7t2pl;fco 

[0091] (wj9~i 3) msiZTntmsmmm 

77, itS6 5mms JS£0. 6 3 5mm) ±lc % 7 0 
C r 3 ON bft» 5ft SEAMS* 2 OP£2 0nm), 
8 5Crl5Mo^45»Til3 (ff£ 1 0 n 
m) , 60Co40Cr fr&»S#«tt#lfflJB 1 5 OS 
5 2 nm) , ftttJR 1 4, *-#^6ft*fi|Wl5 
(I?6nm) , ffl»/i6*JgJ5KLfe. EAIHM2-* 
7BfiK-f3Bfc:«:, X/<y*»ll2 fig®!®?© 

not 2 6 o^otttsfic i ^vmem 2 7 st&iMtttt 

bfc. SfcEfaM8Ji2 0»j«fc*;teoTB:, Xrty* 
LT, 2 5 v o 1 %©aj|S%T;l/^yfC»iDLfc 

S£#x*ffi^fc. *©ffl©*frttKiM«5~7ii:!pi; 

[00 9 2] KB^0IJ 1-13 Qtt&iS£H£#<D&ffi£($ 

tt*. aftABmftttnuetti (vsm) £ffl^-r«ij£ 

Lfco K1M£f*©«#fa©«K;*JH c c i:¥@^[p]© 
tt>jH c r (D& (H c c/H c r) £$iJ3£Lfi^g# 
ttOJgWfcLfc. t«i9~l 3fCOV>Ttt> a 

*H c2*«fctfR3l«ia6^BWHbias2**4!)fe 0 Sfe 

mB&Mftt^ Gu z i ktt«U-K5-f 

IfRWA 1 6 3 2, fe<ttfXtf>X^yKS 1701M 

fCg*«aCJHJt (GMR) 

KiS^<y F*ffllr\ K8£tt«tftgE»ffiA6 0 0 k F C 

Tfct, xm^>KSl70 1MP»\ 7 0tfc 
fc^Tf2it&j£3 0 0 k F C I T-OtB^M^^SiJ^b 

fee Sfcxis@j/fiJ^gB*ffl^T, e/zemz&K) 
[0093] amm 1 4) 1 n i a 

1 fr£ft§BE[p)tt|pJ±/i 1 7, 94Cr6Mo*54S 
#«ttTif&«3, 60Co4 0C r^6ft-5|f«ttrtJ|ffl 
115, #1411 4, *-4?>*^ft5«HJB5, jg^ 



[0 0 9 4] (Stftftll 5) N i Pfre>ft£iB|q]14i*g± 
■ 1 7*»»t, COEfattfiLkfll 7Sffitffl^|fiifc«J 
5r*Xf-*Ao:*«U =t<D±.\zC rfr?>ft5M2T 
iil6, 60Co40Cr fr&%«?HKtt$mi 1 
5, Mil 4, *-#>fr6ft*G«W5, iF4$S6 

M0I1 4^Cfc 0 

[00 9 5] (Mi£0)J 16)010 fcjjvr 58^f 2^$& 

**o«k o ic LximLtco imams. 1 ±k c o 3 0 

C r 1 0Z r;fr5ft3Efattft|.tJli 7*RW\ t©± 
(CC r 2 5 V2)>e.ft5ffi|pJiaig/l2, Cr ^P>ft5^2 
"TOW 16, 9 4 C r 6Mo3^6ft«INKttT«Mi3x 

6 0Co4 0Crfr6ft«#«14tt™i 5, ffttJI 1 

4, *-#>*»5ft««wi5, mmmez&i&LTffi. 

IS14S« l ^©18(816 2 7 *V, (Sf&IMKttSK l ©15 
fatcfnV, A^olNittlMEl tdttT-SAItflgtf 1 0- 

7 5° tft^i^fclSiltt^OS^BbeLfc. gfcE 

2 5 v o i %<Dmm*7)Vd>icmQLrcm&tf7>zm 

i/^co ^OffiO^ttKlJMW 1 4fc^Dfc. 
[0 0 9 6] (ftttftffll 7) ££l £LT7;1/5^A 
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